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 Abstract
   Miyake-shima, a volcanic island in the Seven Izu Islands, erupted at about  20h20"i 
on August 24th 1962, and a very large amount of lava flowed from the several craters 
situated along a line which suggested a typical fissure  eruption, Remarkable changes 
of the geomagnetic field were observed after the eruption, one is the significant decrease 
of mangetic dip, its maximum being about 80' near Yoridai where the new cinder cone 
was formed, while another one is the outstanding increase of magnetic dip, its 
maximum amount is about 80' in the area between Igaya and the summit of Mt.  Oyarna 
where many intense local earthquakes occurred frequently after the eruption. The 
local change in the decrease of magnetic dip is cuased by the demagnetization of the 
volcanic rock near and under the craters of fissure eruption by the magmatic upheavals, 
while the increase of the magnetic dip in the area of its local change is attributed to the 
stressrelease in the rod- under the ground due to the magmatic movement. These 
remarkable changes of geomagnetic dip is significant for the study of the mechanism of 
the eruption.
Introduction
   Miyake-shima, a volcanic island in the Seven Izu Islands (Fig. 1), erupted at about 
 22420'd on August 24th 1962. 
   This island erupted several times during the last few hundred years. Recently 
the island erupted on July 12, 1940. After this eruption of 1940, one of the authors 
(Y.  KATO) observed remarkable changes of mangetic dip accompanying the volcanic 
eruption at Akabakkyo where the new cinder cone was formed, and the anomalous 
change of magnetic field was clearly explained by the demagnetization of the volcanic 
rock near and under the craters of the fissure eruption due to magmatic upheavals. 
   After the eruption of September 1962, the authors observed the magnetic dip and 
compared them with the values of 1957 which were observed by the Hydrographic 
Office and found remarkable changes of magnetic dip accompanying the volcanic erup-
tion of this time these significant changes of magnetic dip are inportant for studying 
the mechanism of the eruption as discussed in the following sections.
2 General features of the eruption 
The eruption is a typical fissure eruption as shown in Photo .  I. Several craters, 
from near the summit to Yoridai are situated along a line and a very large amount of 
lava flowed from them. A new cinder cone  "Sanshich Yama" (named by Y. KATO, one 
of authors) was formed near Yoridai as shown in Photo. 2 or Fig. 2. The craters near
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    Fig. 1. Situation of  Miyake-shima. 
    Fig. 2. New Craters and lava flows. 
    Fig. 3. Anomalous seculer variations of magnetic dip, in the interval of 1930 and 1940. 
           (after  KATO) 
    Fig.  4. The changes of magnetic dip accompanying the eruption. 
the new cinder cone were most active and the lava or volcanic bombs still erupted till 
the next day, August 25, 1962 (Photo. 3 and 4), and the lava flowed down to the sea 
shore and altered the sea coast. The volcanic activity was most conspicuous in the 
area where this cinder cone was formed. 
   Beside these volcanic eruptions, very strong earthquakes occurred frequently on the
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accompanying the eruption. 
due to temperature change.
      Photo. 1.  Fissure eruption of  Miyake-shima view from Mikura-shima photographed 
               by T.  Ucinatsu on  22535"',  August  24, 1962. 
opposite side of the summit of Mt.  Oyama; the epicenters are in the area of the circle 
joining Igaya, Izu and the summit of Mt. Oyama. About one hour before the eruption 
microtremors of the earth were experienced in the erupted area. 
3 Magnetic secular change 
   As stated previously the magnetic dip was observed in 1930 when the volcano was 
quiet and after the eruption of June, 1940 the magnetic elements were observed again 
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 Photo. 3 Eruption at  Y 
 photographed
 oridai 
 by K.  Tanaka on 5h, August 25, 1962
 Photo. 4 Eruption at  -Yoridai 
photographed  by K.  Tanaka on  2h,  August  25,  1962
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accompanying the eruption. (Fig. 3) 
    After this eruption there was no active eruption of this volcano. The Hydrographic 
Office observed the magnetic elements at several points on the island in 1957. 
   As the position of the observation points of 1957 were sketched precisely we could 
make observations at the same place after the latest  eruption. 
    It is necessary to identify the same place in order to repeat the observations 
because there are many local magnetic anomalies near the volcano. Besides the point 
of 1957 we add the observations at made at the points of 1941. The sketches of all 
observation points are shown in the appendix. 
   Table 1 shows the observed values. As the table shows the secular change of 
magnetic dip at Ako, west coast of the Island, is assumed to show the general secular 
change in this region, and therefore we can assume the values  in 1957 at the point 
of 1941 which is marked by brackets. 
   Fig. 4 shows the secular change of magnetic dip during the period from 1957 to 1962. 
As the figure shows a remarkable change of magnetic dip occurred accompanying the 
latest volcanic eruption. 
   a) One is the remarkable decrease of magnetic dip in the area of fissure eruption, 
from the summit to Yoridai where the new cinder cone was formed and its amount of 
decrease is about 80'. 
   b) The other is the remarkable increase of magnetic dip in the area, north east of 
the summit of Mt. Oyama where the most severe earthquakes occurred so frequently 
 just after the eruption. (Fig. 5) 
   c) Beside these remarkable changes it is very interesting that the magnetic dip 
at Miike in 1957 increased locally about 14' where the magnetic dip decreased about 
                       Table I Observed Value of Magnetic Dip 
  - —----
Nos. ofDip         Locality Latitude Longitude     ziO
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using the Secular Variation at  Ako 
 A==81962  ° )  49  B=611963  641962
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                   Table II Secular Variation of Magnetic Dip at Ako 
          Year Dip 
                  1333.07  48.20'0
                  1941.75  48°27'3
                  1943.16  48028'6
                  1950.65  48.29'8
                  1957.33  48.15'0
                  1962.75  48°06'4
                          Secular variation: 
 40'—°1957  -  131941-  12'3 
 46r=e1962-611957_  -8'6
40' at the time of the eruption of 1941. That means the decrease of magnetic dip ac-
companying the eruption of 1940 was recovered about 14' during the interval of 17 
years at Miike. 
4 Causes of these local magnetic secular changes accompanying the volcanic 
   eruption 
   a) The remarkable decrease in magnetic dip is caused by the demagnetization of 
the volcanic rock under this area of fissure eruption. 
   Fig. 6 shows the changes in the intensity of magnetization of the new volcanic 
lava in this region against the temperature. The figures shows that the curie point of 
these volcanic lava is about 400°C. 
   On the other hand, Fig. 7 shows the calculated values of the decrease of magnetic 
dip in two dimensional cases under the assumption that the dyke form of the region was 
demanetized due to the high temperature by the magnetic upheaval accompanying the 
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fissure eruption. (assuming the initial intensity of magnetization I is  0.011 e.m.u. and its 
normal dip is 45°) 
   It is very interesting that the observed value coincides with the calculated value. 
The remarkable decrease of magnetic dip at the area where the fissure eruption occurred 
or the new cinder cone was formed is caused by the demagnetization of the volcanic 
rock due to the magmatic upheaval. 
   b) The remarkable increase of magnetic dip at the area, northeast of the summit 
of Mt. Oyama where many earthquakes occurred is caused by the stress-release in the 
volcanic rock. 
   Fig. 8 shows the changes of magnetic susceptibility of the rock against the changes 
of the stress calculated by Stacey. As the figure shows the susceptibility of the rock 
decreases if the stress increases and vice versa. 
   Fig. 9 shows the calculated value of the increase of magnetic dip under the 
assumption that the rock is a spherical body, its radius is 6 km and the depth of its 
center is 6 km under the ground, increased the susceptibility,  4k=1.0><  10-3 e.m.u. 
(normal dip is 47°) due to the stress release. 
   It is very interesting that the observed value coincides with the calculated one
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which suggests that the stress in the volcanic rock of this area was released due to  the 
magmatic movement, and the earthquakes occurred by this stress-release in the rock 
underground, the first motion of almost all earthquakes was in downward motion. 
   Fig. 10 shows the schematic model of the mechanism of the volcanic eruption of 
this time as is suggested by the above discussed changes of magnetic dip. 
5 Repeated observation after the eruption 
   The authors repeated the observations on the magnetic dip at the same place in 
late January to late February 1963, about five months after the eruption. 
   As the Table 1 or Fig. 11 shows that the values of magnetic dip near the summit 
decreased to 12' while the magnetic dip at the increased area above discussed increased 
a  few more minutes. That means the general figure of the changes of magnetic dip 
which is shown in Fig. 4 is not changed so much but it seems rather increased in its 
amount of changes. As Fig. 5 shows, at the time of the first observation (2nd September 
to 5th September), which was carried out soon after the eruption, the volcano was still 
active. 
   Therefore the changes of magnetic dip still advanced at the time of the first observa-
tion, and this suggests that it was stopped at the end of September of 1962 and reached 
to the present value in February 1963. The above changes of magnetic dip during the 
epoch between September 1962 and February 1963 may be caused by the magmatic 
upheaval under the central cone of Mt. Oyama though it did not erupt on the surface. 
   It is very interesting that the remarkable changes of magnetic dip accompanying 
the eruption recover to its normal value and this should be studied in future. The 
authors expect to continue their observations. 
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